The eye is involved in several pathologies where precise identification of the underlying condition is essential for the optimal patient care. This preliminary report presents the potential of high-resolution microscopy coil magnetic resonance imaging (HR-MRI) to undertake this task being actively used in the clinical setting. We used a commercially available MRI scanner and a microscopy surface coil. Exquisite anatomic detail of the eye and orbit with depiction of previously unobserved structures and clear demonstration of the underlying pathology was achieved. This report supports the idea that orbital imaging can be revolutionized with the introduction of HR-MRI with broad clinical implications.
Introduction
High-resolution microscopy coil magnetic resonance imaging (HR-MRI) is a novel valuable tool in the field of medical imaging which has even managed to change longstanding beliefs on the pathophysiology of well-studied disorders. 1 It is noninvasive and allows thinner sections with higher spatial resolution. The eye is an ideal organ for HR-MRI because of its wide variation in water content and especially because of the requirement of high spatial resolution in a small field of view with multiple tissue diversity. This preliminary report aims to provide insight on the technique and its potential as a new imaging modality.
Materials and methods
MR images were acquired using a 1.5 T Gyroscan ACS-NT scanner (Philips Medical Systems, Best, The Netherlands). Subjects with normal eyes and vision, and normal eye movements were imaged in the supine position using a Philips surface 'microscopy coil' of 47 mm inner diameter placed in front of the eye scanned. The examination protocol included T1-and T2-weighted spin-echo images in all three planes (axial, coronal, and sagittal). The T1-weighted images had repetition time (TR) and echo time (TE) values of 475 and 18 ms, respectively, whereas T2-weighted images were acquired with a TR value of 3500 and a TE of 100 ms. The imaging sequences employed a field of view of 80 mm and a data acquisition matrix of 256 Â 224 with 512 Â 512 Fourier-transformed data points. The slice thickness was 2 mm and the interslice gap was 0.2 mm. Fat suppression techniques spectral saturation inversion recovery (SPIR) and short tau inversion recovery (STIR) were also performed. Acquisition times and total scanning time were similar to those of conventional head coil orbital MRI.
Results
Exquisite anatomic detail previously unobserved in MRI is revealed. The tarsal plate, ciliary body, zonules of the lens, layers of anterior and posterior globe are clearly depicted ( Figure 1 ). The extraocular muscles, optic nerve together with its sheath, as well as the retrobulbar fat and parts of its connective tissue are visualised in high detail (Figures 1-3) . The separation of superior muscle group into its components, previously unobserved with conventional head coil orbital MRI, is accomplished ( Figure 3 ). The structure of the tarsal plate and Tenon's capsule are outlined for the first time with MRI in such a detailed manner. Furthermore, pathologies including inflammatory eye disease and its complications can be depicted with the use of this technique ( Figure 4) .
Discussion
This study demonstrates the great potential that HR-microscopy coil MRI has in both depicting No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject of this article.
Work Attributed to: Eye Department, School of Medicine, University of Leeds normal anatomy and subtle pathologic changes. HR-MRI shares all the advantages of conventional MRI over CT including the absence of ionising radiation, capability of multiplanar image acquisition and the absence of dental and bony artefacts. Furthermore, it offers superior tissue contrast to both conventional MRI and CT and focuses on the tissue of interest with regard to orbital imaging. Surface coils of various configurations and sizes have been used in the past. [2] [3] [4] [5] [6] [7] However, to the best of our knowledge, this is the first report on HR-MRI presenting such a detailed depiction of orbital structures with special reference to globe layers, Tenon's capsule and tarsal plates. The advantages of this technique, in particular, are that it does not require customised coils or long and elaborate acquisition procedures. Furthermore, from our experience it seems that it is well tolerated by patients. The limitation of this technique was a slight and gradual decrease of signal intensity with increasing distances from the coil. This was inevitably encountered as it is an inherent disadvantage of surface coil imaging. However, by using coil uniformity correction methods like CLEAR (constant level appearance) of the Philips systems, more uniform signal intensity can be achieved. This study supports the idea that microscopy coils should be introduced into orbital imaging and further research is required to establish a robust imaging technique for the optimal visualisation of eye and orbital cavity. Lessons learned from other specialties on the use of HR-MRI can and should be applied in the everyday ophthalmologic practice. 1 
Conclusion
Obtaining HR-MR images from clinically available scanners represents a novel way of exploring the anatomy and pathological changes in the eye and orbit. Our results illustrate that the use of this microscopy surface coil improves dramatically the image resolution and consequently both the diagnostic accuracy and surgical planning.
